Entomopathogenic nematodes of the genus Heterorhabditis Poinar, 1975, are being investigated as agents for biological control of soilinhabiting insects (Gaugler and Kaya, 1990).
Free-living infective third-stage juveniles (J3) locate and enter a suitable insect host through natural body openings (mouth, anus, or spiracles) and penetrate into the hemocoel. Infective nematodes can also penetrate into the hemocoel through thin areas of the insect's cuticle (Bedding and Molyneux, 1982) . Once in the insect, the nematodes release symbiotic bacteria, Photorhabdus luminescens (Poinar and Thomas, 1976), from their intestinal tracts. The bacteria multiply and kill the insect host, and the nematodes feed on bacteria, becoming hermaphroditic adults. Hermaphroditic adults produce progeny that develop into both males and females. These adults mate and females produce infective-stage juveniles that leave the cadaver of the insect (Poinar, 1990; Dix et al., 1992) .
Heterorhabditid nematodes are cosmopolitan (Poinar, 1990; Poinar et al., 1992) with all described species showing allopatric distributions. Presently, 4 species of nematodes are assigned to the genus Heterorhabditis. Heterorhabditis bacteriophora Poinar, 1975, was described from specimens isolated from Brecon, Australia (Poinar, 1975) . Heterorhabditis heliothidis (Khan, Brooks, and Hirschmann, 1976) from North Carolina subsequently was determined to be conspecific with Heterorhabditis bacteriophora (see Poinar, 1990 Many other uncharacterized and taxonomically unstudied populations of nematodes of the genus Heterorhabditis exist in nature, and various "isolates," "strains," or "biotypes," with a percentage of them likely representing undescribed species, are being cultured in laboratories around the world.
During a survey of the diversity of entomopathogenic nematodes of Hawaii (Hara et al., 1991), several populations representing a new species of the genus Heterorhabditis were isolated from soil using trap-insects. Investigation of morphological and genetic variation in these nematodes revealed that characters were appreciably different from those described previously. Herein we describe these nematodes as a new species.
MATERIALS AND METHODS
Nematodes were isolated from soil using trap-insects, Galleria mellonella (Linnaeus), and maintained in culture in our laboratory (see Hara et al., 1991). Standard methods of in vivo culturing on G. mellonella were followed to obtain different stages that were measured (Woodring and Kaya, 1988). Nematodes recovered from G. mellonella were fixed in triethanolamine formalin (TAF) (Woodring and Kaya, 1988) and cleared in either lactophenol or glycerol and lactic acid. Quantitative measurements were made using a Leitz Ortholux II microscope equipped with an ocular micrometer or JandelTM software and video digitizer. Drawings were made with the aid of a drawing tube. All measurements are given in micrometers with means following in parentheses unless otherwise indicated.
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Methods of random amplified polymorphic DNA (RAPD) extraction and analysis generally follow Caswell-Chen et al. (1992) with the following modifications: Several thousand infective juveniles collected from 14-day-old cultures of nematodes in G. mellonella were washed in buffered saline 5 times and then in 95% ethanol (EtOH) 5 times. They were then transferred to fresh 95% EtOH for storage. Several thousand alcohol-preserved infective juveniles (0.07 g wet weight) were transferred to a glass homogenizing tube containing extraction buffer (100 mM ethylene diamine tetraacetic acid, pH 8.0; 0.5% sodium lauryl sulfate; 50 jtg/ ml proteinase K), homogenized on ice at 1-2 C, and transferred to a 1.5-ml EppendorfTM tube. Extraction buffer was added to make a final volume of 500 Itl. This was incubated in a water bath at 50 C for 2 hr. To remove proteins and other cellular debris, 500 ul of phenol/chloroform/isoamyl alcohol (25:24:1) was added to the tube and centrifuged at 16,000 g for 15 min at 21 C. DNA was precipitated from the supernatant portion with 1/10 volume of 3 M NaAc, pH 5.5, and 3 volumes of 95% EtOH. The precipitate was resuspended in TE buffer (pH 8.0) and used directly for polymerase chain reactions (PCR) for the RAPD analysis. OperonTM Etymology: This species was named after the geographic locality from which it was found.
000). Maximum width 49-84 (63). Stoma length 4-8 (7). Stoma width 4-6 (5). Distance from anterior end to nerve ring 67-112 (84). Distance from anterior end to excretory pore 71-146 (130). Esophagus length 100-149 (118). Reflexion of testes 115-198 (168). Tail length 26-40 (34). Width at cloaca 21-39 (27). Right spicule (n =

Remarks
Heterorhabditis hawaiiensis can be distinguished easily from all previously described species of Heterorhabditis except H. indicus by having much shorter infective juveniles. Heterorhabditis hawaiiensis can be separated from H. indicus by having spicules differing in overall shape, with H. hawaiiensis having a more well developed manubrium and the lamina with a ventral expansion, and in the more pronounced development of the bursal rays (cf. Figs. 11-15 with fig. 4 in Poinar et al. [ 1992] ). In addition, the genetic profiles generated by RAPD fragment analysis show that this species is distinct, sharing a maximum of 18% of the RAPD bands (Table I ) with the other 6 heterorhabditid isolates and/or species that we analyzed (Fig. 17) .
DISCUSSION
Despite the importance of nematodes of the genus Heterorhabditis in biological control, few robust quantitative studies of morphological and genetic variation in Heterorhabditis have been published (see, however, Akhurst, 1987; Curran, 1990) . Usually, some knowledge of the extent of morphological or genetic variation of the population and the species is required before a specimen can be assigned to its proper species.
The morphological characteristics of small rhabditid bacterial-feeding nematodes are believed to be difficult to study (Dix et al., 1992 of the DNA priming site by mutation, i.e., deletion or insertion (Williams et al., 1990) . The RAPD patterns that we demonstrated in this study serve well for diagnosis and, in the future, may possibly be used for characters in phylogenetic analyses.
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